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SUPERPAVE MIX DESIGN SYSTEM OVERVIEW 

The Superpave mix design process has four major attributes: 
• Use of a performance graded AC, 
• Careful gradation control with control points instead of gradation bands 
• Aggregate consensus and source properties, and 
• Gyratory compaction. 

Note that this is just an overview - there are many good references available, which provide 
. detailed descriptions and explanations. Also note that many of these requirements are in flux and 
have changed since this research was started. 

Performance Graded AC 

The use of performance graded AC provides the pavement with a binder that is strong at high 
temperatures to resist rutting and yet soft enough at cold temperatures to resist thermal cracking. 
A performance graded asphalt such as 58-28 is designed to maintain these properties at +58°C 
and -28"C. There are numerous charts published by the Superpave centers and asphalt producers 
that show what parts of the state should be using which binders. However, for the most part, 
Iowa has chosen 58-28 for use essentially statewide. 

Gradation 

One of the core principles underlying Superpave mix designs is the idea of the aggregate 
providing a structure or skeleton that bears most of the load in a pavement and the AC holding 
the aggregates together. In order for the aggregate to provide this structure, the mix of aggregate 
sizes and the aggregate shapes have to be such that there is a lot of point to point contact between 
pieces. There has to also be enough smaller particles to fill in any large gaps in the matrix but 
not so many that there is no room for AC. · 

For the discussion of gradation 
in a Superpave mix design 
context, it is often helpful to 
look at the gradation plotteq on 
a 0.45 power curve such as the 
one at right. This is simply a 
plot of the percent of the mix 
passing through each of a series 
of sieves. The plot has four 
major components: a maximum 
density line, a restricted zone, 
control points and the gradation 
data. 
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The horizontal axis represents the screen mesh size measured in millimeters, but scaled to the 
0.45 power. That is, the 12.5 mm label is placed at a position value of 12.5(o.4s) = 3.12 and so on. 
The vertical axis represents the percentage of the mix that passes through each screen. This 
means that the vertical difference between any two points represents the percentage of material 
that is larger than the mesh of the lower screen and smaller than that of the upper screen. The 
nominal maximum aggregate size is the sieve one size larger than the first sieve to retain more 
than ten percent of the combined aggregate. The maximum aggregate size is one sieve larger 
than the nominal maximum. General reference to the mix will refer to the nominal maximum 
size. So the mix above would be described as "a 19 mm mix". 

The maximum density line represents an approximation of the maximum density a specified mix 
could attain - essentially the most aggregate that could be packed into a unit volume. If the mix 
was truly at this maximum density, there would be almost no room for asphalt. This line 
provides a qualitative reference to which we can compare the shape of the actual gradation. The 
closer to this line the gradation gets, the less room there will be for asphalt and air voids in a well 
compacted mix. 

The control points and restricted zone are defined by Superpave requirements. Generally 
speaking Superpave mix design gradations are expected to pass between the control points and 
around (below or occasionally above) the restricted zone. 

The philosophy behind the restricted zone has to do with an historical school of thought that 
gradations passing through this area will result in ACC mixes that are prone to be tender. There 
is some controversy about this contention. Another school of thought maintains that avoiding 
compaction during certain temperatures (tender zones) is more important than avoiding mixes 
with gradations that pass through the restricted zone. 

When the projects used in TR-414 were let, Superpave mix designs for low volume roads were 
expected to avoid the restricted zone. After the projects in this research had been completed, the 
specifications for Superpave in lowa were changed to remove the restricted zone from mixes for 
low volume roads. Because of that initial requirement, the zones have been left in the graphs for 
this research. 

A distinction is made between the definitions of a fine mix and a small size mix in the context of 
the Superpave mix design method. ln this context a "fine" mix is one whose gradation line lies 
above the maximum density line across most of the gradation graph. A good example of a fine 
mix was shown in the report _with the Dubuque County project. The "size" of the mix is defined 
by the nominal maximum aggregate size. So the graph above would be designated as a "19 mm" 
mix or "a mix with a 19 mm nominal maximum aggregate size". Thus it is possible to have a 
"large" mix that is also "fine" and a "small" mix that is "coarse". 
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Aggregate Consensus and Source Properties 

These are the requirements for the aggregate particles themselves. The reader should note that 
the contractors for these projects met all of the requirements with locally available aggregates. 

Consensus Properties 

coarse aggregate angularity 

fine aggregate angularity 

flat, elongated particles 

clay content 

Gyratory Compaction 

Source Properties 

toughness 

soundness 

deleterious materials 

This is probably the most important aspect of the Superpave mix design process. Most of the/ 
other listed requirements are not much different from the conventional Marshall method. Using 

/ 

a gyratory compactor offers several benefits compared to the Marshall hammer method: (LYThe 
samples are larger so there are fewer edge effects especially with the larger aggregate mi(es, (2) 
Compaction is achieved with a kneading motion instead of a hammering motion f{his more 
closely models the actual compaction that the ACC would experience in the field, (3) A gyratory 

I 

compactor provides continuous data output so that compaction and void data can be determined 
for every step in the process. 
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Form 956 

Cass County 
Highway M-56 

Iowa Department of Transportation 
Project Development Division - Office of Materials 

ACC Superpave Mix Design 

County: Cass 
12.5 
TypeB 
Surface 

Project: STP-S-15(24)-5E-15 Lab No.: SWl8-26 
Size: Contracter : Henningsen Const Contract No. : 

Mix Type: Design Life ESAL's : I 00.000 Date Reported : 08/21 /98 
Intended Use : Proj. Location : Lewis 

------·-· 
. Agg. Sources : 5/8 CI Stone A01004 Schildberg Jefferson @ 20.0% 

l/2 Stone Jeff A01004 Schildberg Jefferson @ 31.0% 
112 Washed St A01002 Schildberg Menlo @ 22.0% 
Sand A05506 Hallett Exira @ 27.0% 

Job Mix Fommla - Combined Gradation (Sieve Size mm) 
25 19 12.5 9.5 4.75 2.36 1.18 600µ 300µ 150µ 75µ 

JOO 
JOO 
IOO 

100 

100 
100 90 

90 

79 

Upper Tolerance 
39.I 25.6 

51 35 25 
28 

Lower Tolerance ---·-·--·····--·-·-·--------
Asphalt Source and Grade: Koch PG 58-28 

... -......... - ........ - .................... --·- ----.-----Q _E~!'Y_Qata 
% /\sphalt 

Corrected Density @ N-Design 
Max. Sp.Gr. (Gnun) 

% Gmm @ N- Initial 
% Gmm rq) N-Max 

% Air Voids 

%VM/\ 

% VF/\ 
Film Thickness 

Filler 13il. Ratio 

Gsb 
Gse 

!'he 
!'ha 

4.50 5.00 5.50 
2.281 2.289 2.318 
2.457 
85.61 
93.87 
7.16 
15.83 
54.77 I 

9.86 
0.91 
2.588 
2.630 
J.90 
0.63 

100.00 
1.026 
1.60 

2.436 
86.40 
95.14 
6_()3 

15.98 
62.27 
ll.28 
0.80 
2.588 
2.626 
4.46 
0.57 

100.00 
1.026 
1.60 

2.416 
87.25 
97.04 
4.06 
15.36 
TJ.57 
12.66 
0.71 
2.588 
2.623 
5 .00 
0.53 

100.00 
1.026 
1.60 

6.00 
2.319 
2.404 
88.09 
97.69 
3.54 
15.77 
77.55 
13.72 
0.65 
2.588 
2.629 
5.42 
0.62 

I00.00 
1.026 
l.60 

19.1 
17 

15.5 
7.7 4.1 

10 

3.5 
2 

............. _,, _________ _ 
lnt<:.!:Eolat<:_d ______________ _ 

5.55 
2. 3 18 8,yg,__p_~_sig11..Higli..AjJ T e.um~C 
2.415 
87.34 
97.11 
4.00 
15.40 
74.00 
12.77 
0.70 
2.588 
2.627 
5.05 
0.59 

100.00 
1.026 
1.60 

<39 

m.m.frnm.S11rfac.c 
0 

!iumbex.oLGyrati_ons 
N-lnitial 7 
N-Design 

68 
N-Max 

104 

Qs_QJoLbngu!arity 
MetlmdA 

% New /\C 

/\C Sp.Gr. @ 25e 
'Yo Waler /\hs 

S./\. m"2 I Kg. 
% +4.75mm Friction /\gg. 

/\ngularity-mclhod I\ 
% Flat & Elongated 

Coarse /\gg. /\ngularily 

3.95 
0.0 

*97/97 
76 --- _5-_fll~~_gl~~~".,~Cn·~----~-

3.95 
0.0 

3 95 
0.0 0.0 0.0 

2.624 

Slope oLCo_mpacllQ .. n 
Curve 

*97/97 
76 

3 9513.95 

"---~-*-9_;:,97 J *977/,9~ ·_~77t: _ _J_ ___ -------~:~---- -

Minimum % AC for this aggregate combination is 4.94% 
Disposition : An asphalt content of 5.55% is recommended lo start this project. 
Data shown in 5.55% column is interpolated from test data. 

Comments . 

Copies lo: Henningsen Const DOT Lab 
SWI 

Henningsen 

Sig11ed~~~~--c:i::F

~~ ~"'\Sr~c""-~~--
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Cass County 
Highway N-16 

Form 95<> Iowa Department of Transportation 
Project Dc\'clopmcnt Division - Office of Matcriah 

ACC Supcrp:we Mix Design 

County: 
Si1.e · 

Mix 'l\pc 
Intended Use : 

Agg. Sources : 

25 

I 00 

I 00 
100 

19 

100 
100 
100 

Cass 
12.5 
T\pc A 
Surface 

'5/8CLSt 
1/2 Wased St 
1/2X 1/-1 Stone 
Cone Sand 

Project: FM-15(27)--55-75 Lab No.· 
Contracter : Henningsen Const Contract No. -

Design Life ES A L's : I 00.000 D;itc Reported : 
Proj. Location : North of Alllanlic on Olive St 

AOI002 Schildbcrg Const Menlo 
A01002 Schildbcrg Const Menlo 
AO I 002 Schildbcrg Const Menlo 
A05506 1-lallell Materials Exira 

Job Mix Formula - Combined Gradation (Sieve Size mm) 

Iii) 

I~) 

((1) 

1(1) 

12.5 9.5 4.75 2.36 1.18 600~l 300~t 150~l 

100 
•)J 

')O 

90 
81 

Upper Tolerance 
WI 25.6 

48 :15 25 
28 

Lower Tolerance 

19.l 
17 

15.5 
7.7 4.2 

4808-19 

05/05/98 

16.0% 
29.0% 
30.0% 
25.0% 

75µ 

IO 
3.7 
2 

. - . .. ····-. ·- ... -·· ... ·········-·- ........................ .. 

Asphalt Source and Grade: Koch PG 58-28 

....... ov••••••--·---.. --•·-><n•,.•u• .......... ·······-······-
Gvratory Data ····-· --· -- --·-·-1 · --- - 11.!t.~_!J~>l<i._~~.~---- ····-·-- ·- "" ____ --·--------

% Asphalt 4.70 5.20 5.70 (>.20 5.74 ' 

Corrected Density ((zl N-Desi!!n 2.308 2.329 2.314 2.346 2.335 Avg. J2csign_High)\ir..:tcmp .. C 
Ma:-;. Sp.lir. tOmm) 2.464 2.450 2.4J4 2.413 2.432 <39 
% < imm (a') N- Initial 84.85 87.08 87.66 88.05 87.W 
% Unun (i1) N-Max 94.93 96.27 97.29 98.72 97.41 film_flQl!LSJu:f.ac.c 

% /\ir V1>i<ls 6.31 4.94 4.1 I 2.78 4.00 () 

%VM/\ J(i.05 15.73 15.99 16.01 15.99 
% VF/\ (i0.56 68.(iO 74.:W 82.64 74.98 J:iym~J...Qu:!y[.aJiruis_ 

Film Thickness I0.88 I 1.97 11.17 14.57 13.28 N-lnitial 
Filler Bit. Ratio 0.85 0.77 0.70 0.63 0.69 7 

Osh 2.620 2.620 2.620 2.620 2.620 N-Design 
<.lse 2.647 2.652 2.654 2.650 2.651 68 
Phe 4.32 4.75 5.23 5.78 5.27 N-Max 
l'hn 0.40 0.47 0.50 0.44 0.45 104 

% New t\C 100.00 100.00 100 00 100.00 I00.00 
t\C Sp.(lr. @ 25c 1.026 1.026 1.026 1.026 1.026 Gsb_fo_r_.~ .. ngu!ai:tty_ 

% Water t\hs 1.16 1.16 1.16 1.16 1.16 Method A 
S.t\. m"2 I Kg. 3.97 3.97 . J.97 3.97 J.97 2.628 

% +4.75nun Friction t\gg. 0.0 0.0 0.0 0.0 0.0 
t\ngularity-melhod J\ Sfopc __ oLCo.mpa.cJio11 
% Fial & Elongated Currc 

Coarse J\gg. Angularity *97191 *97/97 *97/97 *97/97 *97/97 12.08 

... ------~-a!~.~ Eqti.~:a.~~~l__ ...... 79 79 79 79 79 ------- ---- ------·-·-----·----------.. ---··----

Minimum % AC for this aggregate combination is 4.77% 
Disposition: An asphalt content of 5.74% is recommended lo start this prqject. 
Data shown in 5. 74% column is interpolated from test data. 

Comments: 

Copies to: 

_tor rvu:x..!2~~g1!_±I}_!?_l!:l_?_____ -· ··-··--------------.. --.... --.. -- - ........... ____ ,,_ ----·----·--
SWl8- IO 

Henningsen Const Henningsen Const DOT Lab 
SWI 
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Dubuque County 
Highway IA-966 

Form 956 Iowa Department of Transportation 

County: DUBUQUE 
Size: 19mm 

Mix Type: A 

Project Development Division - Office of Materials 
ACC Superpave Mix Design 

Project: STP-S-31(20)-5E-3 l 
Contracter : River City Paving 

Design Life ESAL's :280,512 

Lab No.: ABD8-6005 
Contract No. : 31-0031-020 

Date Reported : 05-26-98 
Intended Use : Binder Proj. Location : On Dubuque county road, Centralia to Radford Road 

Agg. Sources : 19mm Cr. Lmst. A31010 River City Stone; Brown Qr.; Beds 3-9A @ 25.0% 
19mm Clean St. A31010 River City Stone; Brown Qr.; Beds 3-9A @ 25.00/o 
Manf. Sand A31010 River City Stone; Brown Qr.; Beds 3-9A @ 25.0% 
Nat. Sand A31502 Aggregate Materials; Nine Mile Island @ 25.00/o 

-----·-·····-·-
Job Mix Formula - Combined Gradation (Sieve Size mm) 

25 19 12.5 9.5 4.75 2.36 1.18 600µ 300µ 150µ 75µ 
Upper Tolerance 

100 100 90 49 8 
100 100 85 74 60 47 38 27 15 7.2 3.3 
100 90 34.6 28.3 20.7 13.7 2 

Lower Tolerance 
Asphalt Source and Grade: KOCH @DUBUQUPG 58-28 

- Gvratorv Data 
%Asphalt 5.16 5.66 6.16 

Corrected Density@ N-Design 2.391 2.403 2.413 
Max. Sp.Gr. (Gnun) 2.499 2.478 2.477 

Inte~olated . 
6.66 15.28~ 

2.428 I 2.394 A~.ignl:li_gh_Ajr Temp C 
2.457 2.494 i <39 

% Gmm @ N- Initial 90.10 91.13 91.18 
%Gmm@N-Max 96.64 97.90 98.34 

%AirVoids 4.32 3.03 2.58 

92.86 90.35 I 

99.37 96.95 
I 

mm frQm Surface 
l.l8 4.00 50 

%VMA 14.07 14.10 14.20 14.12 14.08 
%VFA 69.30 78.51 81.83 91.64 71.59 ~_Qf_Gyratip_ns._ 

Film Thickness 7.91 8.94 9.32 10.33 8.16 N-Initial 
Filler Bit. Ratio 0.79 0.70 0.67 0.61 0.77 7 

Gsb 2.639 2.639 2.639 2.639 2.639 N-Design 
Gse 2.710 2.707 2.730 2.728 2.719 68 
Pbe 4.19 4.74 4.94 5.47 4.33 N-Max 
Pba 1.02 0.98 l.30 1.27 l.14 104 

%NewAC 100.00 100.00 100.00 100.00 100.00 
AC Sp.Gr. @ 25c 1.028 1.028 1.028 1.028 1.028 Gsb fQr Angylarity 

%Water Abs 1.88 1.88 1.88 1.88 1.88 Method A 
S.A. m"2 /Kg. 5.30 5.30 5.30 5.30 5.30 2.656 

% +4.75mm Friction Agg. 0.0 0.0 0.0 0.0 0.0 
Angularity-method A S!.Qp.~Qf_Q.1mp.9&tiru! 
% Flat & Elongated ~ 

Coarse Agg. Angularity 0 0 0 0 0 17.77 
Sand Equivalent 

Minimum % AC for this aggregate combination is 4.94% 
Disposition : An asphalt content of 5.28% is recommended to start this project. 
Data shown in 5.28% column is interpolated from test data. 

Comments: 

-----·-··--·--·---------------------- ·--------

Copies to: River City Paving AMES E.C.I.T.C. CONTRACTOR JOBGEN 
LOHRER PRODUCER'S LAB LIKE 

Signed: 
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Form 956 

County; 
Size: 

MA.BASK.A 
9.5 

Mahaska County 
Highway G-29 

Iowa Department of Transportation 
Project Development Division - Office of Materials 

ACC Superpave Mix Design 

Project : FM-62(29)--55-62 
Contracter: MANA"ITS 

LabNo.: ABD8-SOl6 
Contract No. : 

Mi11. Type: A 
SURFACE 

Design Life ESAL's :200 Date Reported : 05122198 
Intended Use: 

Agg. Sources . l/2 DUST 
318 CHIP 
M.SAND 
SAND 

Proj. Location: r""'M-62(29)--55-62 

o ~ LR49800: /\ 79002 MALCOM ST. BEDS l 0-13 
() 3 LR49800'.: A79002 MALCOM ST. BEDS 10-13 
o c.. LR49800< A50002 MARTIN MAIUETIA BEDS 
t> S LR49800'. A86502 MANA TTS TAMA SAND 

Job Mix Fonnula - Combined Gradation (Sieve Size mm) 
.., -
.-) l9 12.5 9.5 4.75 2.36 1.18 600µ 300µ 

Upper Tolerance 
100 100 JOO 100 47.2 31.6 23.5 18.7 
100 100 100 93 57 38 27 18 8.6 
100 JOO 100 90 ~'} .,_ 

Lower Tolerance 
Asphalt Source Md Grade: BITUMINOUS· TAPG 58-28 

Ovrato Data ln olated 
% Asphalt 6.60 7.10 7.60 8.10 6.91 

Correctt:d Density ·f'i) N-Design 2.321 2.332 2.34S 2.347 2.328 
Max. Sp.Gr. (Gmm) 2.433 2.420 2.390 2.378 2.425 
% Gmm @J N- Initial 87.74 8S.22 89.91 89.81 SS.04 

@ 40.0% 
@, 20.0% 
@ 20.0% 
i{~ 20.0% 

150µ 75µ 

10 
5.5 4.5 

2 

%Gmm@N-Ma\ 96.75 97.81 99.60 99.96 97.41 mm from Si.u:face 
% Air Voids 4.60 3.64 1.76 1.30 4.00 0 

%VMA 15.39 
I 

15.44 15.32 15.81 15.42 I 
I 

% VFJ\ 70.11 l 76.42 88.51 91.78 74.05 NllmbeT of G__yratioo.s. 
Film Thickness 10.38 

I 
11.32 12.92 13.83 10.97 N-Initial 

Filler Bil. Ratio 0.94 0.86 0.75 0.70 0.89 7 
Gsb 2.562 2.562 2.562 2.562 2.562 N-Design 

' Gse 2.694 

I 
2.700 2.683 2.690 2.692 68 

Pbe 4.77 5.20 5.93 6.35 5.03 N-Max 
Pbo. 1.96 2.05 1.81 l.91. l.93 104 

o/oNewAC 100.00 I 100.00 100.00 100.00 100.00 
AC Sp.Gr. @ 25c 1.027 I J .027 l.027 1.027 I l.027 Gsb for Angularity I 

I 
%WaterAbs 2.59 I 2.59 2.59 2.59 11 2.59 ]¥!e1hod A 

S.A. m"2 / Kg. 4.59 

I 
4.59 4.59 4.59 Ii 4.59 2.647 

% +4. 75rnm Friclion Agg. 0.0 0.0 0.0 00 0.0 
Angulamy-method A Slo2e of~Qmpa&tiQn 
% Fht & Elongnted Curvr: 

Coarse Agg. Angularity 0 0 0 0 0 12.53 
Sand E uiva.lent 

Minimum % AC for this agi,'Tegatc combination is 6.63% 
Dispos.ition : An asphalt content of 6.91 % is recommended to start this project. 
Data shown in 6.91% column is interpolated from test data. 

Comments : central lab., bit.eng., i.wcbb, d.lubbe, m.trueblood, manatts, norris., christensen 
gettincs. ruddv 

Copies to: MANATIS 

35 
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Scott County 
Highway Y-30 

Iowa Department of Transportation 
Project Development l>ivision 

Office of Materials 
ACC Superp:ivc Mix Dc>ign 

County: Scott 
19mm 
A 

Project : FM-82(20)-55-82 Lab No.: 
Sile: Contracter : McCnrthy Imp. Contract No. : 

Mi'i:Type: Design I ifc F.SAL's : < 300000 Date Reported : 
Intended Use: Binder I Surface Proj. Loacation: 

Agg. Sources : 3/4" ACC Chips 
112" ACC Chips 
Man. Sand 

A&2oo·s tfuwood.Mlnllig & Minerals Beds 20-2s 
A82008 Linwood Mining & Mmcrals Beds 20-25 
A82008 Linwood Mining & Minerllls Beds 20-25 

Mineral Filler A82008 Linwood Mining & Minerals Beds 20-25 

Job Mix Formula· Combined Grndation (Sieve S.ize mm) 
26.5 19 13.2 9.5 4.75 2.36 1.18 600µ 300µ 

Upper Tolerance 
100 100 92 34.6 22.3 16.7 13.7 

JOO 100 92 75 40 23 14 8.7 5.3 

100 90 23 

Lower Tolerance 
AsphalT SollrC¢ and Grade: Koch Dawn.port PG 58-28 

Gvrntorv Datn Int lated 
%Asphalt 3.88 4.88 5.88 I 5.41 

Conc:ctc;d Density @ N-Design 2.338 2.339 2.387 ' 2.364 
Max. Sp.Gr. (Gmm) 2.513 2.477 2.451 2.463-
% Omrn @ N- Initisl 83.10 84.62 86.49 85.62 
%Gmm@N-M.ax 94.75 96.29 99.22 I 91.ss 

%AirVoids 6.96 5.57 2.61 . 4.00 
%VMA 13.37 14.23 13.39 113.78 
%VFA 47.94 60.86 80.51 171.29 

Film Thickness 9.87 13.36 16.27 14.90 
Filler Bit. Rslio 0.96 0.71 0.58 

; 

0.64 
~b 2.594 2.594 2.594 2.594 
Os.: 2.668 2.669 2.682 2.673 
Plx: 2.82 3.82 I •. 6l 4.26 
Pba l.10 1.12 1.30 l.17 

%NewAC l 100.00 100.00 100.00 100.00 
AC Sp.Gt. @25c l.o30 1.030 I l.030 l.030 

% Water Abs 1.54 1.54 l.54 1.54 
SA m"2 /Kg. 2.86 2.86 2.86 2.86 
% Friction Ast:· 0.0 ) 0.0 0.0 0.0 

Angularity-mthd A 
Flat & Elongated 0.0 0.0 0.0 I 0.0 

Coarse Agg. Ailgul. 100.0 100.0 100.0 100.0 
Sand E uivalC11l 

Minimum % AC for this aggregate combillation is 5.02% 
Di~position : A:JJ. asphalt content of 5. 41 % is recommL;11dcd to start this project. 
Dara shown in 5.41% cohllllD is interpolated from test data. 

COMMF.NTS: Marshall density al 50 blows is 2.369 nt the intended AC content. 

150µ 

3.4 

COPIES TO: McCarthy lmp. folm Ilinrichscu Cent. Lab. Roger B0ulet 
LArrY Marrush Scott County F.og. 
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ABD7-24 

05129/97 

@ 29.0% 
@ 42.0% 
@ 28.0% 

@ l.0% 

75µ 

8 
2.7 
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Form 956 

County: 
Size: 

Mix Type: 

Cerro Gordo County 
Highways S-70 and B-60 
Iowa Department of Transportation 

Project Development Division - Office of Materials 
ACC Superpave Mix Design 

CERRO GORDO Project: FM-17(28&29)-55-17 
19MM Contracter : FRED CARLSON 0 
Bl Design Life ESAL's :100.000 

Lab No.: ABD8-201.f 
Contract No. : 17~017-029 

Date Reported : 
Intended Use : BASE Proj. Location : PORTLAND AREA, AND B-60 

Agg. Sources : 13.2MMGRVL Al7506 NELSON-FORBES PIT, BECKER, POR1 @ 25.0% 
19MMMINUS Al7008 Mrvf, PORTLAND @ 20.0% 
19MMCLEAN Al7008 MM, PORTLAND @ 30.0% 
9.5 CHIPS Al7008 Mrvf, PORTLAND @ 25.0% 

Job Mix Formula - Combined Gradation (Sieve Size mm) 
25 19 12.5 9.5 4.75 2.36 1.18 600µ 300µ 150µ 75µ 

Upper Tolerance 
100 100 90 34.6 22.3 16.7 13.7 8 
100 100 89 77 39 25 18 11 6.4 4.2 3.1 
100 90 23 2 

Lower Tolerance 
Asphalt Source and Grade: KOCK, DUBUQUE PG-58-28 

Gvratorv Data Interpolated 
%Asphalt 3.89 4.39 4.89 5.39 5.02 

Corrected Density @ N-Design 2.385 2.438 2.435 2.450 2.439 Avg Design High Air Temp C 
Max. Sp.Gr. (Gmm) 2.582 2.563 2.546 2.525 2.541 <39 
% Gmm @ N- Initial 83.16 85.44 85.81 86.78 86.06 
%Gmm@N-Max 93.80 96.55 97.25 98.61 97.60 mm from Surface 

%AirVoids 7.63 4.88 4.36 2.97 4.00 0 
%VMA 15.13 13.70 14.26 14.18 14.24 
%VFA 49.57 64.38 69.42 79.06 71.92 Number Qf Gyrations 

Film Thickness 9.81 11.26 12.67 14.27 13.08 N-Initial 
Filler Bit Ratio 0.95 0.83 0.74 0.66 0.72 7 

Gsb 2.701 2.701 2.701 2.701 2.701 N-Design 
Gse 2.750 2.752 2.755 2.753 2.753 68 
Pbe 3.24 3.72 4.18 4.71 4.32 N-Max 
Pba 0.68 0.71 0.75 0.72 0.71 104 

%NewAC 100.00 100.00 100.00 100.00 100.00 
AC Sp.Gr.@25c 1.028 l.028 l.028. l.028 l.028 Gsb for AnID!laritt 

% Water Abs 0.89 0.89 0.89 0.89 0.89 McthOO A 
S.A. rn"2 /Kg. 3.30 3.30 3.30 3.30 3.30 2.649 

% +4.75mrn Friction Agg. 0.0 0.0 0.0 0.0 0.0 
Angularity-method A 44 44 44 44 44 Slo~ of Compaction 
% Flat & Elongated Cum 

Coarse Agg. Angularity 0 0 0 0 0 10.16 
Sand Equivalent 77 77 77 77 77 

Minimum % AC for this aggregate combination is 4.44% 
Disposition : An asphalt content of 5.02% is recommended to start this project. 
Data shown in 5.02% column is interpolated from test data. 

Comments: Qtn// UERtE!UJ /f1 IX 0€5tt.,N. 

Copies to: FRED CARLSON col CEIJTllAL LA8/ Fili, TC L.48, 

CER~O (;OfUJO COl{A/TY, Pflut..~ON, /1.C. ~€ell . . .;-/ A /J~ 
fJ.55lJfUfNce,, !Yll/flT11J//11AIU6T7'A Signed: ~ C- ~_, 
8EC.K£1l, 
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Fonn956 

County: Louisa 
Size: 12.Smm 

Mix Type: B 
Intended Use : Surface 

Agg. Sources : 112" 
3/8 Chip 
Man Sand 
Nat Sand 

Louisa County 
Highway X-17 

Iowa Department of Transportation 
Project Development Division - Office of Materials 

ACC Superpave Mix Design 

Project: FM-58(17)--55-58 
Contracter : Norris Asphalt 

Design Life ESAL's :290,000 

LabNo.: 
Contract No. : 

Date Reported : 
Proj. Location: Louisa Co. X-17 N&E to IA 70 

A58002 RP. Col. Jct. W. Beds 16-19 5CJ8-001 
A58002 RP. Col. Jct. W. Beds 16-19 5CJ8-003 
A58002 RP. Col. Jct. W. Beds 16-19 5CJ8-002 
A58504 RProd. Fredonia 5FR8-00I 

Job Mix Formula - Combined Gradation (Sieve Size mm) 
25 19 12.5 9.5 4.75 2.36 1.18 600µ 300µ 150µ 

Upper Tolerance 
100 100 100 58 
100 100 95 88 63 43 32 22 9.2 6.2 
100 100 90 39.1 31.6 23.l 15.5 

Lower Tolerance 
Asphalt Source and Grade: Amoco Davenport PG58-28 

G rato ·Data Inte lated 
%Asphalt 6.60 7.10 7.60 6.66 

Corrected Density @ N-Design 2.314 2.339 2.326 2.317 
Max. Sp.Gr. (Gmrn) 2.415 2.403 2.390 2.414 
% Grrun @ N- Initial 88.82 90.52 89.93 89.03 

ABD8-30 

08/18198 

@ 30.0% 
@ 20.0% 
@ 30.0% 
@ 20.0% 

75µ 

10 
4.8 
2 

%Gmm@N-Max 96.87 98.38 98.43 97.05 mm frQm Surfac..e 
%Air Voids 4.18 2.66 2.68 4.00 0 

%VMA 15.18 14.72 15.65 15.12 
%VFA 72.46 81.93 82.88 73.60 Nymber Qf Gj'.Iations 

Film Thickness 9.63 10.44 11.29 9.72 N-~nitial 
Filler Bit. Ratio 0.98 0.90 0.84 0.97 7 

Gsb 2.548 2.548 2.548 2.548 N-Design 
Gse 2.669 2.676 2.682 2.676 68 
Pbe 4.89 5.31 5.74 4.94 N-Max 
Pba 1.83 1.93 2.02 1.93 10.+ 

%NewAC 100.00 100.00 100.00 100.00 
AC Sp.Gr. @ 2Sc 1.029 1.029 1.029 1.029 Qs.b for AngylariO'. 

% Water Abs 3.42 3.42 3.42 3.42 Method A 
SA m"2 I Kg. 5.08 5.08 5.08 5.08 2.638 

% +4.7Smm Friction Agg. 0.0 0.0 0.0 0.0 
Angularity-method A NIA NIA NIA NIA Slope of CQmpactiQn 

I 

% Flat & Elongated NIA i NIA NIA NIA .C!!JY.e 
Coarse Agg. Angularity 1001100 1100/100 100/100 100/LOO 14.60 

Sand Equivalent 85 85 85 85 

Minimum % AC for this aggregate combination is 6.21% 
Disposition : An asphalt content of 6.66% is recommended to start this project. 
Data shown in 6.66% column is interpolated from test data. 

Comments: I. 0 lbs latex to l ton of aggregate 

Copies to: Norris Asphalt John Hinrichsen Cent. Lab. 
Jim Webb 
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Form 956 

County: Louisa 
Size: 12.5mm 

Mix Type: B 

Louisa County 
Highway X-17 

Iowa Department of Transportation 
Project Development Division - Office of Materials 

ACC Superpave Mix Design 

Project: FM-58(17)--55-58 
Contracter : Norris Asphalt 

Design Life ESAL's :290,000 

Lab No.: ABD8-29 
Contract No. : 

Date Reported : 
Intended Use : Surface Proj. Location : Louisa Co. X-17 N&E to IA 70 

Agg. Sources : 112" A58002 RP. Col. Jct. W. Beds 16-19 5CJ8-00I @ 30.0% 
3/8 Chip A58002 RP. Col. Jct. W. Beds 16-19 5CJ8-003 @ 20.0% 
Man Sand A58002 RP. Col. Jct. W. Beds 16-19 5CJ8-002 @ 30.0% 
Nat Sand A58504 RProd. Fredonia 5FR8-001 @ 20.0% 

Job Mix Formula - Combined Gradation (Sieve Size mm) 
25 19 12.5 9.5 4.75 2.36 1.18 600µ 300µ 150µ 75µ 

Upper Tolerance 
100 100 100 58 IO 
100 100 95 88 63 43 32 22 9.2 6.2 4.8 
100 100 90 39.1 31.6 23.l 15.5 2 

Lower Tolerance 
Asphalt Source and Grade: Amoco Davenport PG58-28 _____________ 

1 
___ _Q Tatory Da~----~-- __ !~-~~---------______ _ 

% Asphalt 7.60 r ! 7.21 
Corrected Density @N-Design 2.310 ~ ! 2.298 AYg.__QesignJ:ligh Air Temp~_c 

Max Sp.Gr. (Grnrn) I 2.382 I l 2.393 <39 
% Grnrn@ N- Initial 89.50 1 88.52 
% Grnrn @N-Max 98.13 I 97.15 mm from Surface 

% Air Voids 3.02 4.00 0 
% VMA 16.23 16.33 
% VFA 81.39 75.35 

Film Thickness 11.58 10.79 
Filler Bit. Ratio 0.82 0.88 

Gsb 2.548 2.548 
Gse 
Pbe 
Pba 

%NewAC 
AC Sp.Gr. @ 25c 

% Water Abs 
S.A. m"2 I Kg. 

% +4.75rnrn Friction Agg. 
Angularity-method A 
% Flat & Elongated 

Coarse Agg. Angularity 

2.671 
5.88 
1.86 

100.00 
1.029 
3.42 
5.08 
0.0 

0 

2.671 
5.48 
1.86 

100.00 
1.029 
3.42. 
5.08 
0.0 

0 

Number of G;ntions 
N-Initial 

7 
N-Design 

68 
N-Max 

104 

Gsb for Angularity 
Method A 

2.638 

~ 
CJJM 
13.58 

Sand Equivalent 
----~~----~--~--~---~--~--~--·-~·---------·---

Minimum % AC for this aggregate combination is 6.15% 
Disposition: An asphalt content of 7.21% is recommended to start this project. 
Data shown in 7.21% column is interpolated from test data. 

Comments : Verification of mix NAPS-022 

----------------------------------·---
Copies to: Norris Asphalt John Hinrichsen Cent. Lab. SEITC 

Jim Webb 

· Signed: ----------
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Appendix D 
PHOTOGRAPHS 
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Mahaska County Highway G-29 

Rutting in the newly-placed first lift. 

"Patties" of AC on pavement surface due to inadequate roller tire temperature. 
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Scott County Highway Y-30 

These photographs show the difference in texture before (smooth) 
and after (coarse) a mix design change on this project. Note that 
the pavement is wet from rain and that the circle in the bottom 
photograph is approximately 25mm. 
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Cass County Highway M-56 

These photographs show the distress that existed prior to paving. 
The weakened-subgrade areas were excavated and replaced. 
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